ATP-binding cassette transporter G1 protects against endothelial dysfunction induced by high glucose.
ATP binding cassette transporter G1 (ABCG1), a regulator of cholesterol efflux to HDL, has been shown to decrease in macrophages and smooth muscle cells under high glucose conditions. Endothelial cells have a high capacity to efflux sterols and express ABCG1. In the present study we explored the role of ABCG1 in high glucose-induced endothelial dysfunction. Human aortic endothelial cells (HAECs) were cultured under high glucose conditions. ABCG1 mRNA and protein expression in HAECs were measured by real time PCR and Western blot. Cholesterol efflux and NO synthesis (NOS) activity were determined by means of scintillation counting. Total intracellular cholesterol was determined by gas-liquid chromatography. The secretion of IL-6 and ICAM-1 was measured using ELISA. The generation of intracellular reactive oxygen species (ROS) was measured using a fluorescence microscope. We observed that high glucose suppressed ABCG1 expression and intracellular cholesterol efflux to HDL. Furthermore, high glucose increased the secretion of IL-6 and ICAM, as well as decreased phospho-eNOS protein expression and NOS activity. These processes were reversed by the up-regulation of ABCG1 using the liver X receptor (LXR) agonist T0901307 and an ABCG1 expression vector. In addition, high glucose-induced oxidative stress was reduced by the upregulation of ABCG1. In contrast, knock-down of ABCG1 in HAECs significantly increased the secretion of IL-6 and ICAM, as well as decreased phospho-eNOS protein expression and NOS activity. The present results suggest that ABCG1 plays an important role in protecting against endothelial dysfunction induced by high glucose.